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The purpose of this study was to explore the application 
of selected cognitive processes (metacognition) in 
conjunction with computer-assisted instruction. Current 
research has shown that younger and poorer readers fail to 
monitor or spontaneously apply strategies to improve their 
comprehension. To investigate this point, twenty-two 
remedial reading students from an inner-city high school 
reading laboratory in the Southeast were trained to employ 
the strategies of (1) predicting and verifying, (2) self¬ 
questioning, (3) drawing from background knowledge, and (4) 
summarizing while reading for main idea, details, and 
conclusions and predictions on the computer. 
The experimental method utilizing the preexperimental 
design was used in this study. The procedures used to 
gather data were the survey research design and the computer 
unit tests. To analyze the data collected, the t_ test for 
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dependent samples was used as the statistical tool to 
compute the differences between the means of the pretests 
and posttests at the .05 level of significance. 
The significant findings of the study follow: 
1. There was a statistically significant difference 
between subjects' pretest and posttest scores on the 
Metacomprehension Strategy Index. 
2. There was a statistically significant difference in 
the unit pretest and posttest on conclusions and predictions 
utilizing comprehension monitoring strategies. 
3. There was no significant difference in the unit 
pretest and posttest on main idea utilizing comprehension 
monitoring strategies. 
4. There was no significant difference in unit 
pretest and posttest on details utilizing comprehension 
monitoring strategies. 
The following conclusions resulted from this study: 
1. The infusion of metacognitive strategies into CAI 
promotes student attainment of metacognitive strategies. 
2. The infusion of metacognitive strategies into CAI 
promotes student achievement in the area of reading for 
conclusions and making predictions. 
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Technological innovations are having a major impact 
on today's education. In almost every school the computer 
is used as a teaching tool. According to Irvine (1977), 
"teaching machines and computer-assisted instruction are two 
examples of technology available today to multiply the 
effect of human teachers" (290). These new technologies 
have the potential for improving student learning in the 
remedial reading program. They provide students with oppor¬ 
tunities to work individually and to interact while reading. 
They also provide students with a reason to think about and 
talk about thinking (Chandler 1984). 
In Children's Minds, Margaret Donaldson postulates 
that to be a successful learner one needs to be sufficiently 
self-aware to examine and control one's thinking. In The 
Grasp of Consciousness, Piaget argues that awareness tends 
to develop when something causes us to stop and consider the 
possibilities before acting. Computers can provide a 
supportive environment for considering possibilities (cited 
in Chandler 1984) . 
One such possibility is the application of metacog- 
nitive strategies while using computer-assisted instruction 
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(CAI) in the remedial reading program. Students in this 
program are labeled poor readers or underachievers. They 
have a tendency to process information at a lower rate and 
to experience difficulty in integrating and facilitating 
that information with new cognitive skills. They also lack 
metacognitive awareness and control of their own cognitive 
and learning activities. Metacognition refers to indi¬ 
viduals' knowledge and their ability to control learning. 
With this in mind, this study focused on how the infusion of 
metacognitive strategies into CAI could improve reading 
comprehension of students in a remedial reading program. 
Rationale 
According to Flavell (1985), metacognition involves 
both cognitive and affective experiences that pertain to a 
cognitive enterprise. They include experiences of articu¬ 
lation and verbalization which may be brief or lengthy. 
These experiences may occur at any time before, during, or 
after a cognitive endeavor. They can serve a variety of 
useful functions in ongoing cognitive enterprises (e.g., one 
may reread what one has read for understanding, clarifica¬ 
tion, and modification). Metacognitive experiences are 
presumably informed and shaped by whatever relevant meta¬ 
cognitive knowledge one has acquired. These experiences 
include information about person, task, and strategies. 
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Research reveals that poor readers fail in their 
metacognitive experiences because they are not aware of the 
appropriate metacognitive strategies to employ before, 
during, and after reading. The poor readers' comprehension 
suffers because they do not know how to monitor and evaluate 
their reading. As a result, they do not achieve (Flavell 
1985). 
In this study, the students' achievement was based 
upon their use of cognitive and metacognitive components 
such as perceiving, understanding, remembering, and what 
they thought about each component as they read. Because 
these students were labeled poor readers or underachievers 
and they were deficient in employing metacognitive strate¬ 
gies, according to Flavell (1985), Baker and Brown (1984), 
Forrest-Pressley et al. (1985), and others, it was necessary 
to teach comprehension monitoring techniques such as self¬ 
questioning, self-correction, and others while using CAI in 
order for them to achieve success in reading. 
There are few investigations concerning metacog¬ 
nition and CAI involving secondary students in remedial 
reading, but many remedial reading classes are taught in 
high school. Therefore, it was interesting as well as 
beneficial to conduct this study in an effort to discover if 
the infusion of metacognitive strategies into CAI would 
improve the reading performance of remedial reading 
students. 
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Statement of the Problem 
The problem of this study was to determine the 
effects of students' use of metacognitive strategies on 
reading comprehension in a CAI remedial reading program. 
More specifically, answers to the following questions were 
sought : 
1. What is the level of students' knowledge of 
metacognitive strategies prior to and after instruction? 
2. To what extent will computer-assisted instruc¬ 
tion incorporating comprehension monitoring strategies 
affect students' reading comprehension in main idea, 
details, and conclusions and predictions? 
Purpose of the Study 
Although the use of computers is widespread in the 
school, this new technology has not proven to be the answer 
to the reading problem of underachievers. It has not pro¬ 
vided us with viable solutions for dealing with the psycho¬ 
logical aspect of remedial readers. As a result, students 
are still failing. In this study, it was the intent of the 
researcher to explore the effect of the application of 
selected cognitive processes (metacognition) in conjunction 
with computer-assisted instruction on the performance of 
remedial readers. 
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Significance of the Study 
This study was particularly significant in view of 
the students' ability to adequately apply metacognitive 
strategies while using CAI. The study examined how low 
achievers or poor readers used metacognitive strategies to 
improve reading comprehension. Research studies have 
already revealed that poor readers lack awareness of 
metacognitive strategies and that they rely on decoding of 
words rather than meaning-getting when they read. As a 
result, they do not comprehend what they read. If students 
are provided opportunities to monitor their comprehension 
while reading text on the computer, it is possible that they 
will become better readers. While utilizing CAI, students 
were afforded opportunities to practice self-monitoring 
questions pertaining to prior knowledge of subject. CAI 
provided the students with opportunities to practice and 
repractice metacognitive strategies, thus producing better 
readers. 
Since the application of metacognitive strategies 
has been recognized in this field and since it is a rela¬ 
tively new area of study, it was significant to examine its 
effects on remedial reading students' reading comprehension. 
It was also significant to study the effect of metacognition 
and CAI combined to see if they could improve the reading 
comprehension of these readers. 
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Statement of the Hypotheses 
The null hypotheses of this study were as follows: 
HO-^: There will be no significant difference in the 
level of students' knowledge of metacognitive strategies 
prior to and after instruction as measured by the Metacom¬ 
prehension Strategy Index. 
HO2: There will be no significant difference in 
students' reading comprehension encompassing comprehension 
monitoring strategies with computer-assisted instruction as 
measured by unit pretest and posttest in reading for main 
idea. 
HO^: There will be no significant difference in 
students' reading comprehension encompassing comprehension 
monitoring strategies with computer-assisted instruction as 
measured by unit pretest and posttest in reading for 
details. 
HO^: There will be no significant difference in 
students' reading comprehension encompassing comprehension 
monitoring strategies with computer-assisted instruction as 
measured by unit pretest and posttest in reading for conclu¬ 
sions and predictions. 
Limitations 
Because of the reading levels (first through 
twenty-fifth percentile) of the students chosen for this 
study, it was not possible to generalize the results outside 




The subjects for this study were ninth-grade 
students who were placed in a compensatory reading class 
based on their scores on the Iowa Tests of Basic Skills or 
the Test of Achievement and Proficiency which was adminis¬ 
tered in the spring of the 1990 school year. Students 
scoring between the first and the twenty-fifth percentile 
were scheduled to receive remedial reading instruction. The 
treatment was administered over a period of twelve weeks. 
Definition of Terms 
The definitions which follow clarify the way certain 
terms are used in this study: 
1. Cognition involves remembering, understanding, 
focusing, and processing information (Forrest-Pressley et 
al. 1985, 3) . 
2. Cognitive psychology refers to all processes by 
which the sensory input is transformed, reduced, elaborated, 
stored, recovered, and used (Ulric Neisser 1967, cited in 
Reed 1988, 3) . 
3. Computer-assisted instruction (CAI) refers to an 
instructional procedure which utilizes a computer to control 
part or all of the selection, sequencing, and evaluation of 
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instructional materials. It includes a drill and practice 
system that is designed to improve, through practice, the 
skills and concepts introduced by the classroom teacher, a 
tutorial program which models and guides learning (inter¬ 
action of student and program), and problem-solving, games, 
and simulations format that allows for manipulation by user 
and provides opportunities for the user to be in control 
(Atkinson and Wilson 1969, French 1986). 
4. Metacognition is defined by Flavell (1985) as 
"any knowledge or cognitive activity that takes as its 
object or regulates any aspect of cognitive enterprise. It 
is called metacognition because its core meaning is 
'cognition about cognition'" (104). 
5. Reading comprehension is an active cognitive 
process of hypothesis testing or schema building (Goodman 
1976, Ruddell 1976). 
Summary 
The effectiveness of computer technology on the 
cognitive process has been explored by researchers. In this 
study it was the intent of the researcher to focus on the 
impact of computer-assisted instruction and selected cogni¬ 
tive processes (metacognition) on the reading comprehension 
of remedial readers. 
This chapter provided the rationale, statement of 
the problem and research questions, significance of the 
study, statement of the hypotheses, and definitions of 
terms. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Introduction 
Studies concerning metacognition and computer- 
assisted instruction are relatively new. Limited studies 
have been conducted where metacognitive strategies were 
applied during CAI. These studies were concerned with 
either metacognition or CAI but not the two combined. This 
chapter focuses on studies regarding metacognition and CAI 
in reading. Additionally, a theoretical framework is 
provided. 
Theoretical Framework 
A review of the literature on metacognition and CAI 
provided a theoretical framework for this study. Although 
the term metacognition has become widely known among 
researchers today, the concept of one's awareness of his or 
her own knowledge and the strategies used to learn have been 
recognized by researchers in the past. Dewey and Thorndike 
observed the monitoring and understanding processes of 
reading. Thorndike discovered that many sixth graders 
failed to spontaneously test their understanding; although 
they often felt they understood, they did not. Further, 
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Binet and Dewey recommended definite exercises to alleviate 
the problems of monitoring and perceiving as one reads 
(Baker and Brown 1984). Additionally, Flavell (1984) 
asserts that Piagetian formal-operational thinking which 
involves thinking and testing hypotheses is also an example 
of metacognition. This type research gained its prominence 
in the mid-1970s with Goodman (1976), Ruddell (1976), and 
other researchers who viewed comprehension as an active 
process of hypothesis testing or schema building. 
Current research supports that of the mid-70s. 
Studies agree that (a) a reader's age plays a significant 
role in his or her ability to recognize and utilize metacog- 
nitive strategies, (b) good readers are more cognizant of 
using metacognitive strategies to comprehend text than poor 
readers, and (c) good readers apply metacognitive strategies 
more frequently than poor readers (Tregaskes and Daines 
1989) . 
Theories regarding CAI are based on Thorndike's 
law of effect. The major assumption of this law is that 
"Behavior that is followed by pleasure is more likely to be 
repeated than behavior which is not so followed" (Burke 
1982, 22). The process of this law has often been referred 
to as the S-R theory, which includes a stimulus, a response, 
and a reinforcement. This theory was previously applied to 
animals, but B. F. Skinner applied it to humans in the form 
of programmed learning or programmed instruction (PI). 
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Programmed learning includes (a) small steps, (b) active 
responding, and (c) immediate feedback (Burke 1982). This 
same form of programmed learning is applied to CAI. 
Most CAI authoring systems are based on the S-R 
model. The student is given a question and then responds. 
If the response is correct, the student is praised and 
encouraged to go on by the computer. 
Although behavioral psychology has contributed much 
to CAI, researchers are currently looking at a new develop¬ 
ment of psychology called cognitive monitoring, which holds 
promise for CAI. It includes the strategies that subjects 
develop for accomplishing learning or remembering. Burke 
(1982) indicates that cognitive psychology in general and 
cognitive monitoring in particular will contribute much to 
CAI authoring in years to come. 
Studies of Metacognition and CAI 
Metacognition and Reading 
The review of the literature reveals that younger 
and poorer readers do not attend to metacognitive activities 
as they are reading. In an interview study, Myers and Paris 
(1978) assessed children's metacognitive awareness of vari¬ 
ables that influence reading. Children in second and eighth 
grades were asked questions about the effects of personal 
abilities, task parameters, and cognitive strategies 
involved in reading. Although the second-grade children 
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were knowledgeable of some reading dimensions such as 
interest, familiarity, and length, they were insensitive to 
the semantic structure of paragraphs (sequencing or common 
topics), introductory and summary sentences (qualities of 
first and last sentences), goals of reading, and strategies 
for resolving comprehension. Myers and Paris (1978) state 
that "age-related differences in metacognitive knowledge may 
be correlated with the acquisition of efficient memory, 
problem solving, and reading skills" (680). 
More recently, Tregaskes and Daines (1989) investi¬ 
gated the effectiveness of improving the reading comprehen¬ 
sion of sixth-grade social studies students through the use 
of metacognitive strategies. Teachers were trained to use 
five metacognitive strategies and implemented them in class¬ 
rooms for twelve weeks. The selected strategies included 
(a) visual imagery, (b) summary sentences, (c) webbing, (d) 
self-interrogation, and (e) "click" cards. In order to 
determine improvement in reading comprehension of the 
control and experimental groups, cloze and error detection 
tests were designed and administered as pretests and post¬ 
tests. The results of this study indicate that students who 
were given instruction in the use of metacognitive strate¬ 
gies improved their reading comprehension more than students 
who failed to receive such instruction. The study also 
suggests that classroom teachers should be trained to 
provide instruction in metacognitive skills. 
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Similar studies have been conducted in which 
teachers trained students to apply metacognitive strategies 
to improve reading comprehension. Palinscar and Brown's 
(1984) procedure—reciprocal teaching—involved teachers 
training students to utilize summarizing, questioning, 
clarifying, and predicting as comprehension fostering and 
comprehension monitoring techniques. Teachers and students 
engaged in dialogue regarding the content and strategies 
used, and students assumed the role of both tutor and tutee 
in applying these strategies. The results showed 
improvement in the students' comprehension. Additional 
studies have shown positive effects in training teachers to 
utilize discussing and coaching activities to promote 
students' independent use of cognitive strategies while 
reading (Paris and Oka 1986, Cross and Paris 1988). 
CAI and Reading 
Numerous investigations regarding the application of 
CAI have been conducted. Several have revealed results that 
indicate the effectiveness of CAI with underachieving 
students. Kleinmann's (1987) study involving non-English- 
speaking students who received computer-assisted instruction 
showed higher reading achievement gains than students not 
receiving CAI. Ragosta (1983) indicated that students' 
scores on standardized and curriculum-specific tests were 
improved after receiving CAI instruction in mathematics, 
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reading, and language arts over a period of four years. In 
an investigation conducted by Hotard and Cortez (1988) with 
Chapter I students utilizing CAI, the results showed sig¬ 
nificant remedial gains. They asserted that the computer 
serves as a vehicle for daily drill at each student's level, 
and this adds significantly to standard classroom remedia¬ 
tion. Wheeler (1988) conducted a study concerning the 
learning styles of remedial students and the implications 
for CAI in a Chapter I program. The study involved thirty- 
one Chapter I students who did not have learning disabil¬ 
ities. The results showed that the students had a strong to 
moderate kinesthetic preference, and most had high moderate 
strength. The implication is that computer software which 
emphasizes problem solving and simulation will address the 
particular learning style of remedial readers. 
Gourgey (1987) investigated three conditions of CAI 
application—drill and practice CAI lessons in coordination 
with formal classroom instruction, CAI with reinforcement 
for good performance, and CAI alone—to determine which was 
most effective in achievement. Seventy-seven fourth- and 
fifth-grade remedial students studied reading, and one 
hundred twenty-four studied math. Gains in achievement were 
reported for all three groups. Of the three conditions, 
results revealed that CAI with reinforcement was most 
effective. Kulik, Bangert, and Williams (1983) utilized 
meta-analysis in evaluating the effects of computer-based 
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teaching on academic and affective outcomes for secondary 
students. The results showed that CAI has a beneficial 
effect on academic outcomes and that it has a strong effect 
with low-achieving students. Lieber and Semmel (1985) have 
also found that the use of CAI to augment traditional 
instruction has a positive effect on academic achievement 
for handicapped children. They purport that CAI is more 
efficient than traditional instruction and that it is 
particularly effective with low-achieving students. 
Current research studies of CAI view reading compre¬ 
hension as "an active cognitive process requiring the reader 
to interact with text-based information and to monitor 
comprehension in a quest for meaning" (Reinking and 
Schreiner 1985, 436). Emphasis is placed on the use of 
computer-mediated text to improve reading comprehension. 
Reinking and Schreiner (1985) explored the possibility of 
the influence of computer technology on the cognitive 
process through computer-mediated text. They investigated 
the theoretical connection between computer technology and 
current understandings of reading comprehension utilizing 
fifth- and sixth-grade students. The computer was used to 
mediate text relative to these four categories of comprehen¬ 
sion factors. Subjects either requested or were provided 
with: (a) key vocabulary; (b) a simpler, less technical 
version of text; (c) supplemental background information; 
and (d) passage structure in the form of the main idea for 
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each paragraph. The results indicate that manipulation of 
text on computers is effective in improving comprehension 
(Reinking and Schreiner 1985) . 
Similarly, MacGregor (1988) studied the effects of 
manipulating design features of a computer-mediated text 
system on fifty-two third-grade students' reading perfor¬ 
mance. Based on students' reading ability, they were 
assigned to three treatment groups—computer-controlled 
instruction with extrinsic motivation, student-controlled 
learning with extrinsic motivation, and student-controlled 
learning with intrinsic motivation—and to social learning 
environment condition (individual or collaborative). The 
results of this study indicate that computer-controlled 
instruction was related to greater vocabulary knowledge and 
extrinsic motivation was related to better vocabulary and 
comprehension performance. Fuchs (1988) studied the effects 
of computer management of pupil performance data bases and 
alternative methods for evaluating those data bases with 
mildly handicapped students and found positive results. 
Metacognition with CAT and Reading 
Studies concerning metacognition and CAI were 
limited to students with learning disabilities. In 1984 
Thomas (cited in Goldman and Pellergrino 1987) conducted a 
comparative study of the learning styles and strategies of 
learning-disabled and average-achieving students utilizing 
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the microworld approach. This approach focuses on problem¬ 
solving and thinking skills. Factory, a type of microworld 
program, was used in this study. Although the learning- 
disabled students were slower to identify major aspects of 
solution and experimented with fewer problems, they seemed 
to "catch on" according to the percentage of problems that 
they solved correctly. 
A similar study was conducted by Zimmerman (1988), 
who investigated the performance of fifth- and sixth-grade 
students with and without learning disabilities (LD) 
utilizing the microcomputer as an assessment tool. The 
Factory computer program was also used in this study. It 
included problem-solving tasks for the students to solve. 
The results indicated that there were no differences in the 
problem-solving performances of LD students and nondisabled 
(NLD) students. 
Since previous studies have revealed that there may 
be differences in the performances of LD students and other 
low-achieving students on cognitive tasks when compared to 
their peers of normal achievement, this study was conducted 
to examine the strengths and deficiencies of LD students' 
problem-solving abilities and to verify theories regarding 
LD students' lack of or failure to use the same cognitive 
processes as their nondisabled (NLD) peers. In comparing LD 
students and other low-achieving students with their NLD 
peers, deficiencies in metacognitive performances have been 
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revealed in research. As reported by Zimmerman (1988, 637), 
these studies have found group differences in comprehension 
monitoring during academic tasks (i.e., reading): "predict¬ 
ing task difficulty" (Tollefson et al. 1980), "planning and 
social problem solving" (Hazel, Schumaker, Sherman, and 
Sheldon 1982), and "self-checking behavior" (Deshler, 
Ferrel, and Kass 1978, Wong 1982). Additional studies 
regarding metacognition have compared learning-disabled 
peers and nondisabled peers (Wong and Jones 1982, Wong and 
Wong 1986, Wong, Wong, and Perry 1986). 
This review of research is not a completely compre¬ 
hensive study of all the related literature; however, it is 
representative of views by persons who are authorities in 
this field. Their views reveal that younger and poorer 
readers do not adequately apply metacognitive strategies 
while reading, and as a result their comprehension fails. 
The researchers do agree that metacognitive strategy and 
computer-mediated text instruction is effective in improving 
reading comprehension (MacGregor 1988, Myers and Paris 1978, 
Reinking and Schreiner 1985, Thomas 1984 cited in Goldman 
and Pellergrino 1987, Tregaskes and Daines 1985, Zimmerman 
1988) . 
Summary 
This chapter has focused on the literature 
supporting metacognitive strategies training and CAI. More 
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specifically, emphasis was placed on the application of 
metacognitive strategies in reading. With increasing 
interest in how students can improve their reading 
comprehension, more researchers are looking at self¬ 
monitoring techniques that can be applied before, during, 
and after a reading task. Additionally, researchers are 





The issue of the effectiveness of metacognitive 
training has been explored for many years. Results support 
the use of metacognitive strategies, particularly for middle 
grades and beyond, and identify metacognition as an attri¬ 
bute of able readers. CAI as an instructional tool has been 
used effectively with underachievers in improving their 
reading skills since its inception in the 1960s. This study 
purports to further explore these areas. 
Chapter III presents the research method and design 
which were employed to answer the research questions: 
1. What is the level of students' knowledge of 
metacognitive strategies prior to and after instruction? 
2. To what extent will computer-assisted instruc¬ 
tion incorporating comprehension monitoring strategies 
affect students' reading comprehension? 
Additionally, the hypotheses regarding students' 
level of metacognitive awareness and CAI and metacognitive 
strategies application were tested. 
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Research Method and Design 
The experimental method using the preexperimental 
design was utilized in this study. The preexperimental 
design was used because there was no control group and the 
sample size was small (twenty-two). The same subjects were 
administered the pretest and the posttest. The pretest 
measured the subjects' metacognitive awareness which was the 
dependent variable. The posttest measured the students' 
metacognitive awareness (dependent variable) after instruc¬ 
tion in metacognitive strategies and CAI. Hypotheses 1, 2, 
3, and 4 were tested using the t test for dependent samples 
to determine the difference between the means of the pretest 
and posttest scores. 
Description of the Subjects 
The subjects in this study were ninth-grade students 
receiving compensatory reading instruction. The majority of 
the students came from low socioeconomic backgrounds, and 
they were low achievers. All subjects had scored at or 
below the twenty-fifth percentile in reading on the spring 
(1990) administration of the Iowa Tests of Basic Skills 
(ITBS) or the Test of Achievement and Proficiency (TAP). 
According to state and federal regulations, students scoring 
at or below the twenty-fifth percentile in reading on the 
ITBS or TAP were to be placed in the compensatory reading 
program. Twenty-two subjects of unequal numbers of males 
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and females ranging in age from fourteen to sixteen were 
selected for this study on the basis of their ITBS or TAP 
reading scores. 
Research Setting 
The study was conducted in an inner-city high school 
reading laboratory in the southeastern United States. The 
laboratory materials consisted of Apple lie computers and 
accompanying comprehension software that the subjects used 
on a weekly rotational basis. Two reading specialists and a 
paraprofessional worked in the laboratory. 
Description of the Experimental Treatment 
The subjects were administered pretests on main 
idea, details, conclusions and predictions and metacognitive 
awareness prior to the initiation of the treatment. After 
the pretests were conducted, the subjects were introduced to 
four metacognitive strategies: (1) predicting and verifying, 
(2) self-questioning, (3) drawing from background knowledge, 
and (4) summarizing. The teacher made the subjects aware of 
the metacognitive strategies by modeling, explaining, and 
pointing these strategies out by using presented passages on 
the computer screen. The subjects received training in the 
operation of the computer and the accompanying software. 
The software was structured to include metacognitive activ¬ 
ities at the beginning of each lesson. The concepts were 
presented in the prediscussion phase before the subjects 
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actually read the passages. The computer reminded students 
to ask questions and think about main idea, details, and 
conclusions and predictions while reading. The subjects 
were given a Metacognitive Strategies Checklist developed by 
the researcher to check the reading comprehension skills and 
the strategies employed while using the computer each day. 
Once the subjects had been taught the metacognitive strate¬ 
gies, they demonstrated their knowledge of the strategies by 
developing and writing their own questions and applying them 
to comprehension passages such as main idea, details, and 
conclusions and predictions on the computer. In addition to 
writing questions, the subjects wrote summary sentences and 
predictions in an effort to monitor and evaluate their 
comprehension. For subjects who were unable to generate 
questions, remedial action (e.g., rereading, retelling main 
points, or clarifying) was taken. Subjects were provided 
one-on-one instruction and guided strategy application. 
Groups of seven subjects rotated using the Apple lie com¬ 
puters and the Jostens Learning Corporation software (Levels 
E, F, and G) daily for forty-five minutes per class period. 
This treatment lasted for twelve weeks. At the end of the 
treatment, students were administered posttests on main 
idea, details, predictions and conclusions, and metacogni- 
tive awareness. 
25 
Collection, Organization, and 
Treatment of Data 
A twenty-five item multiple choice questionnaire 
called the Metacomprehension Strategy Index (MSI), from 
Schmitt (1990), was used as the instrument to collect data 
concerning the subjects' knowledge of comprehension 
monitoring strategies. This instrument and the Jostens 
Learning Corporation comprehension software (Orbit disk¬ 
ettes) were used as the pretest and posttest instruments to 
assess the subjects' metacognitive strategies and reading 
comprehension. 
The t test for dependent samples was selected as the 
statistical tool because of the small sample of subjects. 
Comparisons of the pretest and posttest means were computed 
at the .05 level of significance. 
After the data were collected, the pretest and 
posttest data were listed on a master file. Tables consist¬ 
ing of summary results of subjects' scores were formulated 
and the mean scores were presented. Data for subjects' test 
scores were organized according to category of scores (high 
= 100-80, average = 79-50, and low = 49-0) obtained by the 
subjects on the computer subskills. Subjects' summary of 
scores were presented in the tables for main idea, details, 
and conclusions and predictions. The Metacognitive Strategy 
Checklist that each subject used to check the strategies 
that he or she used with the computer subskills was used as 
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verification that the subjects did actually apply the meta- 
cognitive strategies. 
Description of Instrumentation 
The Metacomprehension Strategy Index (Schmitt 1990) 
that was used as a pretest and posttest contained six 
sections (see appendix 1). The following is a brief 
summarization of each section: 
Section A contained seven prediction and verifying 
items designed to promote active comprehension and enhance 
the constructive nature of the reading. 
Section B contained two previewing items designed to 
facilitate comprehension through the activation of prior 
knowledge and the promotion of predictions. 
Section C contained three purpose-setting items 
designed to promote active, strategic reading. 
Section D contained three self-questioning items 
designed to promote active comprehension by giving readers a 
purpose for reading. 
Section E contained six drawing from background 
knowledge items which focus on comprehension through 
inference and predictions. 
Section F contained four items on summarizing and 
applying fix-up strategies which focus on comprehension 
monitoring and strategic reading (Schmitt 1990). 
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The Jostens Learning Corporation comprehension soft¬ 
ware (Orbit diskettes) consisted of reading comprehension 
passages on main idea, details, and drawing conclusions and 
predicting outcomes. Comprehension questions were presented 
at the beginning of each lesson to remind students to ask 
themselves questions about the skills. Following each 
passage were comprehension questions based on what the 
subjects had read. 
Summa ry 
This chapter presented the preexperimental design 
that was used with twenty-two subjects. The MSI which 
contained six sections of metacognitive strategies was used 
as the pretest and posttest to assess subjects' awareness of 
metacognitive strategies. The computer unit tests which 
contained comprehension passages were used as pretests and 
posttests to assess subjects' reading comprehension as they 
worked on the computers. The t test was used to test the 
hypotheses at the .05 level of significance. 
Chapter III also included a description of the 
subjects, the preexperimental treatment, the data collection 
and organization, and the measures employed. Twenty-two 
subjects were guided through the study by two reading 
specialists and a paraprofessional. This study lasted 
twelve weeks. An analysis of the data is presented in 
Chapter IV. 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
Introduction 
The purpose of the study was to explore the effec¬ 
tiveness of selected cognitive processes (metacognition) in 
conjunction with computer-assisted instruction in teaching 
reading comprehension in selected areas to students in a 
remedial reading laboratory. 
This chapter presents and examines the results of 
student performance on the Metacomprehension Strategy Index 
(MSI) and the computer unit tests. Data on research ques¬ 
tions regarding students' awareness of metacognitive strate¬ 
gies and the effectiveness of these strategies and CAI on 
students' reading comprehension are presented and analyzed. 
Additionally, this chapter provides the results of tests of 
the null hypotheses regarding the significant differences in 
the students' awareness of metacognitive strategies before 
and after instruction and in the effectiveness of the 
instruction on student performance as measured by the unit 
tests in comprehension. 
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Presentation of Data for Hypothesis 1 
and Research Question 1 
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Hypothesis 1 sought to determine if a difference 
existed in the students' awareness of metacognitive strate¬ 
gies before and after instruction. The hypothesis was 
stated as follows: 
H0-j_: There will be no significant difference in the 
level of students1 knowledge of metacognitive strategies 
prior to and after instruction as measured by the Metacom¬ 
prehension Strategy Index. 
The t^ test for dependent samples was used to test 
the hypothesis. The level of significance was set at .05. 
A total score of 100 was possible for each subject on the 
Metacomprehension Strategy Index. Scores were categorized 
as high = 100-80, average = 79-50, and low = 49-0. The 
results are presented in table 1. 
TABLE 1 
COMPARISON OF PRETEST AND POSTTEST PERFORMANCE 
ON THE METACOMPREHENSION STRATEGY INDEX 
Measure Mean SD _t Ratio df 
Pretest 38.909 13.533 
8.974* 21 
Posttest 64.455 13.550 
♦Significant at p < .001. 
Note: Categories and scores: high = 100-80, average = 
79-50, low = 49-0. N = 22. 
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Data presented in table 1 provide the answer to 
Research Question 1: What is the level of knowledge of 
metacognitive strategies prior to and after instruction? 
The pretest mean score on the MSI was 38.909 which 
placed the group in the low category in metacognitive aware¬ 
ness. After treatment, the group's performance on the MSI 
posttest yielded a mean score of 64.455. This placed the 
group in the average category in metacognitive awareness. A 
_t ratio of 8.974 indicated a statistically significant dif¬ 
ference at the .001 level. Therefore, the null hypothesis 
was rejected. 
Table 2 provides a summary of data from subjects' 
pretest and posttest performance on the MSI. The results 
are indicated according to category of scores from high to 
low: high = 100-80, average = 79-50, and low = 49-0. A 
total score of 100 was possible for each subject on the MSI. 
Of the twenty-two subjects who were administered the MSI 
pretest, twenty scored within the low category (49-0), and 
two scored within the average category (79-50). There were 
no subjects who scored within the high category. Subjects' 
placements in these categories were based on their percen¬ 
tage scores. After treatment in metacognitive strategies 
instruction, subjects scored as follows: four scored within 
the high category (100-80), fourteen scored within the 




SUMMARY OF PRETEST AND POSTTEST DATA FROM THE 
METACOMPREHENSION STRATEGY INDEX 
High 
Categories and Scores 
Average Low 
Measure (100-80) (79-50) (49-0) 
Pretest 0 2 20 
Posttest 4 14 4 
Note : N = 22. 
Presentation of Data for Hypotheses 2, 3, 
and 4 and Research Question 2 
Data presented in this section show the results of 
testing Hypotheses 2, 3, and 4. Data also provide the 
answer to Research Question 2: To what extent will 
computer-assisted instruction incorporating comprehension 
monitoring strategies affect students' reading comprehension 
in main idea, details, and conclusions and predictions? 
Hypothesis 2 sought to determine the difference in 
students' reading comprehension achievement before and after 
utilizing comprehension monitoring strategies and CAI. The 
hypothesis was stated as follows: 
HC>2 : There will be no significant difference in 
students' reading comprehension encompassing comprehension 
monitoring strategies with computer-assisted instruction as 
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measured by unit pretest and posttest in reading for main 
idea. 
The t. test for dependent samples was used to test 
the hypothesis. The level of significance was set at .05. 
A total score of 100 was possible for each subject on each 
computer unit test. The categories of scores were high = 
100-80, average = 79-50, and low = 49-0. The results for 
main idea are presented in tables 3 and 4. 
The mean on the computer pretest of main idea was 
92.773 which placed the group in the high category. After 
treatment, the same group was administered the posttest, 
which resulted in a mean score of 97.182. This also placed 
the group in the high category. A t ratio of 1.905 did not 
reveal a statistically significant difference (see table 3). 
Therefore, the null hypothesis was not rejected. 
Table 4 provides a summary of data from subjects' 
pretest and posttest performance on main idea unit tests. 
The results are indicated according to category of scores: 
high = 100-80, average = 79-50, and low = 49-0. Of the 
twenty-two subjects who were administered the computer unit 
pretest on main idea prior to any metacognitive and CAI 
instruction, nineteen scored within the high category 
(100-80), two scored within the average category (79-50), 
and one scored within the low category (49-0). After CAI 
and metacognitive instruction, the posttest data indicated 
that the majority of the subjects scored within the high 
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TABLE 3 
COMPARISON OF PRETEST AND POSTTEST SUBSKILLS IN 
COMPREHENSION UTILIZING CAI AND COMPREHENSION 
MONITORING STRATEGIES: MAIN IDEA 
Standard 
Measure Mean Deviation _t Ratio df 
Pretest 92 .773 10.810 
1.905 21 
Posttest 97.182 7.082 
Note: Categories and scores : high = 100-80, average = 
79-50, low = 49-0. N = 22 . 
SUMMARY OF PRETEST 
IDEA UTILIZING 
TABLE 4 











Pretest 19 2 1 
Posttest 21 1 0 
Note N = 22 
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category. Of the twenty-two subjects, twenty-one scored 
within the high category (100-80) and one scored within the 
average category (79-50). There were no subjects who scored 
within the low category. 
Hypothesis 3 was tested to determine if a signifi¬ 
cant difference existed in students' reading comprehension 
achievement before and after utilizing comprehension 
monitoring strategies and CAI. The hypothesis was stated as 
follows : 
HO3: There will be no significant difference in 
students' reading comprehension encompassing comprehension 
monitoring strategies with computer-assisted instruction as 
measured by unit pretest and posttest in reading for 
details. 
The t_ test for dependent samples was used to test 
the hypothesis. The level of significance was set at .05. 
A total score of 100 was possible for each subject on each 
computer unit test. Scores were categorized as high = 
100-80, average = 79-50, and low = 49-0. The results for 
details are presented in tables 5 and 6. 
The mean on the computer pretest on details was 
93.273 which placed the group in the high category. After 
treatment, the same group was administered the posttest, 
which resulted in a mean score of 95.273. This also placed 
the group in the high category. A _t ratio of .7 96 did not 
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TABLE 5 
COMPARISON OF PRETEST AND POSTTEST SUBSKILLS IN 
COMPREHENSION UTILIZING CAI AND COMPREHENSION 
MONITORING STRATEGIES: DETAILS 
Measure 
Standard 
Mean Deviation t Ratio df 
Pretest 93.273 12.387 
Posttest 95.273 7.258 
.796 21 
Note: Categories and scores: high = 100-80, average = 
79-50, low = 49-0. N = 22. 
TABLE 6 
SUMMARY OF PRETEST AND POSTTEST UNIT TESTS ON 
DETAILS UTILIZING METACOGNITIVE STRATEGIES 
Measure 







Pretest 20 2 0 
Posttest 21 1 0 
Note N = 22 
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reveal a statistically significant difference (see table 5). 
Therefore, the null hypothesis was not rejected. 
Table 6 provides a summary of data from subjects' 
pretest and posttest performance on details. The results 
are indicated according to category of scores from high to 
low: high = 100-80, average = 79-50, and low = 49-0. Of 
the twenty-two subjects who were administered the computer 
unit pretest on details before CAI and metacognitive 
instruction, twenty scored within the high category 
(100-80), two scored within the average category (79-50), 
and no subjects scored within the low category (49-0). 
After CAI and metacognitive strategies instruction, the 
posttest data indicated that the majority of the subjects 
scored within the high category. Of the twenty-two 
subjects, twenty-one scored within the high category 
(100-80), one scored within the average category (79-50), 
and no subjects scored within the low category. 
Hypothesis 4 was tested to determine if a signifi¬ 
cant difference existed in students' reading comprehension 
achievement before and after utilizing comprehension 
monitoring strategies and CAI. The hypothesis was stated as 
follows : 
H04: There will be no significant difference in 
students' reading comprehension encompassing comprehension 
monitoring strategies with computer-assisted instruction as 
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measured by unit pretest and posttest in reading for conclu¬ 
sions and predictions. 
The t_ test for dependent samples was used to test 
the hypothesis. The level of significance was set at .05. 
A total score of 100 was possible for each subject on each 
computer unit test. Scores were categorized as high = 
100-80, average = 79-50, and low = 49-0. The results for 
conclusions and predictions are presented in tables 7 and 8. 
The mean on the computer pretest on conclusions and 
predictions was 89.545 which placed the group in the high 
category. After treatment, the same group was administered 
the posttest which resulted in a mean score of 94.636. This 
also placed the group in the high category. A _t ratio of 
3.536 was found to be statistically significant (see table 
7). The results indicated that there was a significant 
difference at the .01 level. Therefore, the results require 
a rejection of the null hypothesis. 
Table 8 provides a summary of data from subjects' 
pretest and posttest performance on conclusions and predic¬ 
tions. The results are indicated according to category of 
scores from high to low: high = 100-80, average = 79-50, 
and low = 49-0. Of the twenty-two subjects who were admin¬ 
istered the computer unit pretest on conclusions and predic¬ 
tions before CAI and metacognitive strategies instruction, 
nineteen scored within the high category (100-80), three 
scored within the average category (79-50), and no subjects 
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TABLE 7 
COMPARISON OF PRETEST AND POSTTEST SUBSKILLS IN 
COMPREHENSION UTILIZING CAI AND COMPREHENSION 




Mean Deviation t Ratio df 
Pretest 89.545 10.541 
Posttest 94.636 7.115 
3.536* 21 
♦Significant at £ < .01. 
Note: Categories and scores: high = 100-80, average = 
79-50, low = 49-0. N = 22. 
TABLE 8 
SUMMARY OF PRETEST AND POSTTEST UNIT TESTS ON 
CONCLUSIONS AND PREDICTIONS UTILIZING 
METACOGNITIVE STRATEGIES 
Measure 







Pretest 19 3 0 
Posttest 21 1 0 
Note N = 22 
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scored within the low category (49-0). After CAI and 
metacognitive strategies instruction, the posttest data 
indicated that the majority of the subjects scored within 
the high category. Of the twenty-two subjects, twenty-one 
scored within the high category (100-80), one scored within 
the average category (79-50), and no subjects scored within 
the low category. 
Summary 
Results indicated that the comprehension of remedial 
readers can be positively affected by metacognitive strate¬ 
gies training and CAI. The study revealed that the majority 
of subjects had low metacognitive awareness prior to treat¬ 
ment. After metacognitive strategies training utilizing 
CAI, their performance increased from low to average. The 
results answered the research question regarding students' 
level of knowledge of metacognitive strategies prior to and 
after instruction. Because there was a significant differ¬ 
ence between the subjects' pretest and posttest performance, 
the null hypothesis was rejected. 
The results of the subskills focusing on main idea, 
details, and conclusions and predictions answered the 
research question regarding the effectiveness of metacogni¬ 
tive strategies training combining CAI on students ' reading 
comprehension. The findings indicated that there were no 
significant differences in subjects' pretest and posttest 
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unit performance on main idea and details utilizing compre¬ 
hension monitoring strategies. Therefore, the null hypothe¬ 
sis was not rejected for each of these subskills. For 
conclusions and predictions, the results indicated a sig¬ 
nificant difference and the null hypothesis was rejected for 
this subskill. 
CHAPTER V 
SUMMARY, FINDINGS, CONCLUSIONS, IMPLICATIONS, 
DISCUSSION, AND RECOMMENDATIONS 
Introduction 
This chapter presents a summary of the study and its 
major findings from the research questions and hypotheses, 
conclusions drawn from the analysis of data, implications 
of the findings and conclusions, and the discussion and 
recommendations. 
Summary 
This study examined the effects of selected cogni¬ 
tive processes (metacognition) in conjunction with computer- 
assisted instruction on students' reading comprehension in a 
compensatory reading laboratory. Answers were sought to the 
research questions regarding the students' knowledge of 
metacognitive strategies and the effect of these strategies 
on students' reading comprehension in a CAI reading program. 
It was hypothesized that no significant differences existed 
between students' level of knowledge of metacognitive 
strategies before and after instruction and that students' 
use of comprehension monitoring strategies and CAI would 
have no significant effect on the performance of remedial 
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readers. To collect data for the questions and hypotheses, 
two methods were used: (1) the Metacomprehension Strategy 
Index was used to assess the subjects' level of knowledge 
of metacognitive strategies prior to and after instruction; 
and (2) computer unit tests were used to gather data on 
students' comprehension in selected areas. Data were 
analyzed using the t test at the .05 level of significance. 
Findings 
The following are major findings of the study: 
1. There was a significant difference between 
subjects' pretest and posttest scores on the MSI. The 
null hypothesis was rejected beyond the .05 level of 
significance. 
2. There was no significant difference in students' 
unit pretest and posttest performance on main idea and 
details utilizing comprehension monitoring strategies, and 
the null hypothesis was not rejected for either of these 
subskills. 
3. While no significant differences were noted 
between students' pretest and posttest performance in 
reading for main idea, on the unit pretest sixteen students 
scored between 92 and 100, and on the posttest twenty 
students scored between 92 and 100. For the subskill area 
of details, seventeen students scored between 92 and 100 on 
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the pretest, and nineteen scored between 92 and 100 on the 
posttest. Additionally, gains were noted in the posttest 
mean scores for each area. 
4. There was a significant difference in students' 
unit pretest and posttest performance on conclusions and 
predictions utilizing comprehension monitoring strategies, 
and the null hypothesis was rejected. 
Conclusions 
The following conclusions were drawn from the 
findings : 
1. The infusion of metacognitive strategies into 
CAI promotes student attainment of metacognitive strategies. 
2. The infusion of metacognitive strategies into 
CAI promotes student achievement in the areas of reading for 
conclusions and making predictions. 
Implications 
The implications of the findings follow: 
1. Utilization of metacognitive strategies in con¬ 
junction with CAI can have a positive impact on remedial 
readers' reading comprehension performance in the classroom 
environment. This implication is consistent with other 
research studies (MacGregor 1988, Reinking and Schreiner 
1985, Thomas 1984, cited in Goldman and Pellergrino 1987, 
Zimmerman 1988). 
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2. Teachers who work with remedial readers should 
be trained to provide instruction in metacognitive strate¬ 
gies in order to impact their reading performance. 
Tregaskes and Daines (1989) suggested that classroom 
teachers be trained to provide instruction in metacognitive 
skills. 
3. Perhaps the effects of metacognitive strategies 
training appear greater in the areas of conclusions and 
predictions because these areas require readers to use 
higher level thinking skills such as inferring and inter¬ 
preting in problem solving. CAI is an innovative way to 
foster better problem solving and metacognitive skills in 
low achievers, according to Goldman and Pellergrino (1987). 
4. The overall increase in all skill areas suggests 
that use of metacognitive strategies with CAI has a positive 
effect in all comprehension skill areas. 
Discussion 
At the outset of this study, subjects were given the 
MSI pretest and the results indicated that they lacked 
awareness of comprehension monitoring strategies. The 
research literature supports this finding in that poor 
readers were found to lack awareness of metacognitive 
strategies: Flavell (1985), Baker and Brown (1984), Gardner 
(1987), and other researchers asserted that poor readers do 
not adequately apply metacognitive strategies while reading. 
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Metacognitive strategies instruction through CAI was 
provided. At the end of the study, subjects were given the 
MSI posttest which revealed a significant level of gain. 
The results of the computer unit pretests and posttests 
revealed that subjects' reading comprehension performance on 
main idea and details utilizing comprehension monitoring 
strategies did not reject the null hypotheses, but the 
pretest and posttest on conclusions and predictions did 
reject the null hypothesis. The fact that no significant 
gains were made between the unit pretests and posttests on 
main idea and details may be attributed to the simplicity of 
the computer software or students' previous mastery of the 
concepts. The literature suggested that specific software 
which is sophisticated and intelligent is a powerful remedi¬ 
ation tool (Goldman and Pellergrino 1987, Zimmerman 1988). 
In summary, the infusion of metacognitive strategies 
into CAI does have a positive effect on the reading compre¬ 
hension of poor readers. When students were provided oppor¬ 
tunities to practice and reinforce comprehension monitoring 
strategies during CAI which promoted problem solving, they 
achieved as indicated by Reinking and Schreiner (1985), who 
purported that computer-assisted instruction can have a 
positive effect on the cognitive process, and Goldman and 
Pellergrino (1987), who suggested that extended practice 




Based on the conclusions and implications of this 
study, the following recommendations are made for practice 
(Recommendations 1 and 6), theory (Recommendation 3), and 
research (Recommendations 2, 4, and 5): 
1. Reading teachers in compensatory programs should 
provide students with metacognitive strategies instruction 
regardless of the mode of instruction or the category into 
which the reader is placed (i.e., good, poor). 
2. Replication of this study should be conducted 
over an extended period of time with remedial readers on 
the secondary level to determine the effects of time on 
student attainment of metacognitive awareness and its 
influence on overall reading achievement. 
3. The effectiveness of metacognitive strategies 
training and CAI with poorer readers supports theories 
regarding the positive impact of such training for these 
learners. These theories should be reviewed by curriculum 
developers and teachers as part of the new knowledge base 
for reading teachers. 
4. Additional studies should extend the study of 
the effects of metacognitive training in different reading 
areas (literal, interpretive, etc.) and with different 
delivery modes or instructional approaches (i.e., whole 
language, skill oriented). 
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5. Comparative studies should follow these studies 
to determine if metacognitive strategies training is more 
effective as an instructional adjunct than other instruc¬ 
tional adjuncts. 
6. Computer software developers may consider 
incorporating metacognitive strategies in software packages 
for reading. 
7. School systems that employ computer laboratories 
for remedial readers should select software that covers 
wider ranges of reading achievement levels to ensure 




METACOMPREHENSION STRATEGY INDEX 
Directions: Think about what kinds of things you can do to 
help you understand a story better before, during, and after 
you read it. Read each of the lists of four statements and 
decide which one of them would help you the most. There are 
no right answers. It is just what you think would help the 
most. Circle the letter of the statement you choose. 
I. In each set of four, choose the one statement which 
tells a good thing to do to help you understand a story 
better before you read it. 
1. Before I begin reading, it's a good idea to: 
A. See how many pages are in the story. 
B. Look up all of the big words in the dictionary. 
*C. Make some guesses about what I think will happen in 
the story. 
D. Think about what has happened so far in the story. 
2. Before I begin reading, it's a good idea to: 
A. Look at the pictures to see what the story is 
about. 
B. Decide how long it will take me to read the story. 
C. Sound out the words I don't know. 
D. Check to see if the story is making sense. 
3. Before I begin reading, it's a good idea to: 
A. Ask someone to read the story to me. 
B. Read the title to see what the story is about. 
C. Check to see if most of the words have long or 
short vowels in them. 
D. Check to see if the pictures are in order and make 
sense. 




4. Before I begin reading, it's a good idea to: 
A. Check to see that no pages are missing. 
B. Make a list of the words I'm not sure about. 
C. Use the title and pictures to help me make guesses 
about what will happen in the story. 
D. Read the last sentence so I will know how the story 
ends. 
5. Before I begin reading, it's a good idea to: 
A. Decide on why I am going to read the story. 
B. Use the difficult words to help me make guesses 
about what will happen in the story. 
C. Reread some parts to see if I can figure out what 
is happening if things aren't making sense. 
D. Ask for help with the difficult words. 
6. Before I begin reading, it's a good idea to: 
A. Retell all of the main points that have happened so 
far. 
B. Ask myself questions that I would like to have 
answered in the story. 
C. Think about the meanings of the words which have 
more than one meaning. 
D. Look through the story to find all of the words 
with three or more syllables. 
7. Before I begin reading, it's a good idea to: 
A. Check to see if I have read this story before. 
B. Use my questions and guesses as a reason for 
reading the story. 
C. Make sure I can pronounce all of the words before I 
start. 
D. Think of a better title for the story. 
8. Before I begin reading, it's a good idea to: 
A. Think of what I already know about the things I see 
in the pictures. 
B. See how many pages are in the story. 
C. Choose the best part of the story to read again. 
D. Read the story aloud to someone. 
Before I begin reading, it's a good idea to: 
A. Practice reading the story aloud. 
B. Retell all of the main points to make sure I can 
remember the story. 
9. 
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C. Think of what the people in the story might be 
like. 
D. Decide if I have enough time to read the story. 
10. Before I begin reading, it's a good idea to: 
A. Check to see if I am understanding the story so 
far. 
B. Check to see if the words have more than one 
meaning. 
C. Think about where the story might be taking place. 
D. List all of the important details. 
II. In each set of four, choose the one statement which 
tells a good thing to do to help you understand a story 
better while you are reading it. 
11. While I'm reading, it's a good idea to: 
A. Read the story very slowly so that I will not miss 
any important parts. 
B. Read the title to see what the story is about. 
C. Check to see if the pictures have anything missing. 
D. Check to see if the story is making sense by seeing 
if I can tell what's happened so far. 
12. While I'm reading, it's a good idea to: 
A. Stop to retell the main points to see if I am 
understanding what has happened so far. 
B. Read the story quickly so that I can find out what 
happened. 
C. Read only the beginning and the end of the story to 
find out what it is about. 
D. Skip the parts that are too difficult for me. 
13. While I'm reading, it's a good idea to: 
A. Look all of the big words up in the dictionary. 
B. Put the book away and find another one if things 
aren't making sense. 
C. Keep thinking about the title and the pictures to 
help me decide what is going to happen next. 
D. Keep track of how many pages I have left to read. 
14. While I'm reading, it's a good idea to: 
A. Keep track of how long it is taking me to read the 
story. 
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B. Check to see if I can answer any of the questions I 
asked before I started reading. 
C. Read the title to see what the story is going to be 
about. 
D. Add the missing details to the pictures. 
15. While I'm reading, it's a good idea to: 
A. Have someone read the story aloud to me. 
B. Keep track of how many pages I have read. 
C. List the story's main character. 
D. Check to see if my guesses are right or wrong. 
16. While I'm reading, it's a good idea to: 
A. Check to see that the characters are real. 
B. Make a lot of guesses about what is going to happen 
next. 
C. Not look at the pictures because they might confuse 
me. 
D. Read the story aloud to someone. 
17. While I'm reading, it's a good idea to: 
A. Try to answer the questions I asked myself. 
B. Try not to confuse what I already know with what 
I'm reading about. 
C. Read the story silently. 
D. Check to see if I am saying the new vocabulary 
words correctly. 
18. While I'm reading, it's a good idea to: 
A. Try to see if my guesses are going to be right or 
wrong. 
B. Reread to be sure I haven't missed any of the 
words. 
C. Decide on why I am reading the story. 
D. List what happened first, second, third, and so on. 
19. While I'm reading, it's a good idea to: 
A. See if I can recognize the new vocabulary words. 
B. Be careful not to skip any parts of the story. 
C. Check to see how many of the words I already know. 
D. Keep thinking of what I already know about the 
things and ideas in the story to help me decide 
what is going to happen. 
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20. While I'm reading, it's a good idea to: 
A. Reread some parts or read ahead to see if I can 
figure out what is happening if things aren't 
making sense. 
B. Take my time reading so that I can be sure I 
understand what is happening. 
C. Change the ending so that it makes sense. 
D. Check to see if there are enough pictures to help 
make the story ideas clear. 
III. In each set of four, choose the one statement which 
tells a good thing to do to help you understand a story 
better after you have read it. 
21. After I've read a story it's a good idea to: 
A. Count how many pages I read with no mistakes. 
B. Check to see if there were enough pictures to go 
with the story to make it interesting. 
C. Check to see if I met my purpose for reading the 
story. 
D. Underline the causes and effects. 
22. After I've read a story it's a good idea to: 
A. Underline the main idea. 
B. Retell the main points of the whole story so that I 
can check to see if I understood it. 
C. Read the story again to be sure I said all of the 
words right. 
D. Practice reading the story aloud. 
23. After I've read a story it's a good idea to: 
A. Read the title and look over the story to see what 
it is about. 
B. Check to see if I skipped any of the vocabulary 
words. 
C. Think about what made me make good or bad 
predictions. 
D. Make a guess about what will happen next in the 
story. 
24. After I've read a story it's a good idea to: 
A. Look up all of the big words in the dictionary. 
B. Read the best parts aloud. 
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C. Have someone read the story aloud to me. 
D. Think about how the story was like things I already 
knew about before I started reading. 
25. After I've read a story it's a good idea to: 
A. Think about how I would have acted if I were the 
main character in the story. 
B. Practice reading the story silently for practice of 
good reading. 
C. Look over the story title and pictures to see what 
will happen. 
D. Make a list of the things I understood the most. 
Source: Maribeth C. Schmitt, "A Questionnaire to Measure 
Children's Awareness of Strategic Reading Process," The 
Reading Teacher 43, no. 7 (March 1990): 459-461. 
APPENDIX 2 
COMPUTER FRAME: MAIN IDEA 
The MAIN IDEA of a story is what it is mostly about. 
It is very important to be able to find the main idea. 
In this lesson, you will practice MAIN IDEA two ways. 
1. First, you will think about how the MAIN IDEA is 
told in the title of a story. 
2. Second, you will be thinking about MAIN IDEA by 
deciding what a story is mostly about. 
PRESS BUTTON 1 TO CONTINUE. 
First, let's take a minute to look at how the MAIN IDEA of a 
story can be told in its title. 
Joy was working a big jigsaw puzzle. She had been 
working on it for five hours! It took up most of the 
table. AT last, Joy was ready to put in the very last 
piece. Wow! The puzzle looked great! 
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Now read these titles. Think about which one tells the 
story's MAIN IDEA. 
A. 2,000 Pieces 
B. Joy Works a Puzzle 
C. A Jigsaw Puzzle 
B) Joy Works a Puzzle. 
Now let's see if you can figure out the MAIN IDEA a 
different way. Ask yourself what the story was mostly 
about. Was it about— 
A. the picture the puzzle made 
B. how hard the puzzle was 
C. Joy working the puzzle 
PRESS BUTTON 1 TO CONTINUE. 
The story was mostly about 
C) Joy working the puzzle. 
The story was not mostly about the picture on the puzzle or 
how it was. You can see from the example that the MAIN IDEA 
of a story can be found two ways: 
1. It can be found in a good title. 
2. It can be found by asking, "What was the story 
mostly about?" The next screen will tell you the directions 
for working with MAIN IDEA in this lesson. 
APPENDIX 3 
COMPUTER FRAME: DETAILS 
Details are very important to a story. They give you all of 
the facts. They tell you 
WHO WHAT WHERE WHEN WHY HOW 
Most of the questions you are asked after you've read a 
story are about the DETAILS in it. That's why it's a good 
idea to pay attention to DETAILS when you read. 
In this lesson, you'll be practicing paying attention to 
DETAILS in stories. 
The next few screens will show you the kinds of DETAILS 
you'll be looking for. 
PRESS BUTTON 1 TO CONTINUE. 
First, read this sample story: 
Friday Afternoon, Kit was walking home from school. 
Accidentally, she dropped her math book in a ditch. It 
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was ruined! Kit could see that it was covered with mud 
and the pages were soaked. Kit knew she would have to 
pay for it. 
Here are the DETAILS in the story: 
WHO? - Kit 
WHAT? - her math book 
WHERE? - into a ditch 
WHEN? - on Friday afternoon 
WHY? - because she dropped it 
HOW? - accidentally 
PRESS BUTTON 1 TO CONTINUE. 
This lesson will help you practice looking for important 
DETAILS when you read. It will help you think about: 
WHO? WHAT? WHERE? WHEN? WHY? HOW? 
As you read the stories you will see on the following 
screens, think about those six kinds of DETAILS. If you do, 
you will find the questions after the stories are easier to 
answer. 
Ask yourself these questions as you read: 
Who is the story about? What is going on? Where is the 
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story taking place? Where is it happening? Why and how are 
things happening the way they are? 
PRESS BUTTON 1 TO CONTINUE. 
Directions : 
Each set in this lesson will show you one story screen 
followed by two other screens. Read each story carefully. 
Think about the DETAILS in it. Then go on to do the next 
two screens. On each of those screens, you will see 
sentences about DETAILS from the story. Some sentences will 
be TRUE. Others will be FALSE. Type T if the sentence is 
TRUE and F if it is FALSE. Then press RETURN. If you want 
to read the story again before you answer, press the ? key. 
PRESS BUTTON 1 TO CONTINUE. 
APPENDIX 4 
COMPUTER FRAME: DRAWING CONCLUSIONS 
AND PREDICTING OUTCOMES 
At one time or another, you have probably read a story 
that had no ending. Sometimes, the writer of the story 
wants you to think of an ending on your own. 
When a story has no ending, you then need to ask yourself, 
"What do I think will happen next?" The answer that you 
come up with is an OUTCOME. 
When you tell what you think will happen next, you: 
Predict the outcome. 
One of the things you will be doing in this lesson is 
PREDICTING OUTCOMES. 
PRESS BUTTON 1 TO CONTINUE. 
Did you ever notice that sometimes a writer will not give 
you every little fact about what is happening or what has 
happened? When this happens, you have to think about the 
facts the writer has given you and make up your own mind 
about what is happening or what has happened. 
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When you make up your own mind about what is going on in a 
story, you draw a conclusion. 
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One of the things you will be doing in this lesson is 
DRAWING CONCLUSIONS. 
PRESS BUTTON 1 TO CONTINUE. 
Reread this sample story. Then think about the two 
questions below it. 
Paul needed a new catcher's mitt. The one he had was 
so worn out that every pitch he caught hurt his hand. 
But catcher's mitts cost a lot of money, and Paul 
didn't have enough. On the night before Satuday's 
game, Paul's older brother gave him a box. When he 
opened it, he saw a new catcher's mitt. "Wow," he 
said. "Greg, you're terrific!" 
What will Paul do next? 
What kind of game does Paul have on Saturday? 
PRESS BUTTON 1 TO CONTINUE. 
Let's look at each question one at a time. 
QUESTION Is What will Paul do next? 
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This is a PREDICTING OUTCOMES question. Think about which 
one of the answers below are correct: 
A. try on his new catcher's mitt 
B. ask Greg for a new bat and ball 
C. run outside 
The best answer to the question is A. Paul will probably 
try on his new catcher's mitt. That is the best outcome for 
the story. 
PRESS BUTTON 1 TO CONTINUE. 
QUESTION 2: What kind of game does Paul have on Saturday? 
This is a DRAWING CONCLUSIONS question. Which of the 
answers below is correct? 
A. a football game 
B. a basketball game 
C. a baseball game 
If you were able to draw the right conclusion, you could 
tell that C is the best answer. The writer gave you a good 
clue (catcher's mitt), but never told you exactly what kind 
of game Paul had on Saturday. 
Before you go on to the lesson screen, read over the 
information in the boxes. 
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1. PREDICTING AN OUTCOME means telling what you think 
might happen next. You PREDICT AN OUTCOME to tell how you 
think a story could end. 
2. DRAWING CONCLUSIONS means making up your own mind 
about what is going on in a story. You need to DRAW 
CONCLUSIONS when the writer of a story does not give you all 
of the facts. 
PRESS BUTTON 1 TO CONTINUE. 
Directions : 
Each set of items in this lesson asks you to hear a story. 
Then you are asked to answer two questions about it. 
One of the questions will ask you to PREDICT AN OUTCOME. 
The other one will ask you to DRAW A CONCLUSION. 
Type A, B, or C for your answer. If you want to read a 
story again before you answer, press ? and the computer will 
take you back to it. 
After you have typed your answer, press Return. 
Good luck ! 
PRESS BUTTON 1 TO CONTINUE. 
APPENDIX 5 
METACOGNITIVE STRATEGIES CHECKLIST 
Name:  Date:  Class Period:  
Directions: Place a check next to the reading skill and 
metacognitive strategy(ies) that you employ each day. 
Skill/Strategy M T W TH F 
Main Idea 
1. Self-questioning 
2. Summary sentence 
Details 
1. Self-questioning 
2. Drawing from background knowledge 
Drawing Conclusions/ 
Predicting Outcomes 
1. Drawing from background knowledge 
2. Predicting and verifying 
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